We present the case of a woman who developed respiratory failure in the postoperative period secondary to previously unsuspected motor neurone disease. This case highlights the difficulty in detecting subtle neuromuscular weakness during anaesthetic pre-assessment.
the differential diagnosis of postoperative respiratory failure can be challenging. We present the case of a woman who developed respiratory failure in the postoperative period secondary to previously unsuspected motor neurone disease. this is an uncommon, progressive neurodegenerative disorder with no known cure. While respiratory failure is the ultimate cause of death in the majority of patients 1 , it is unusual as a presenting complaint. Diagnosis of the disease in the peri-operative period is even more uncommon. this case highlights the difficultly in detecting subtle neuromuscular weakness at pre-assessment.
CAse HIstORy this 76-year-old female underwent an elective laparoscopic cholecystectomy in August 2004. two months previously she had been admitted with acute cholecystitis that settled with conservative management. An ultrasound scan at the time had confirmed the presence of numerous gallstones. At anaesthetic pre-assessment she was noted to have a history of ischaemic heart disease (inferior myocardial infarction, 1993), hypertension, increased cholesterol and gastro-oesophageal reflux. Despite this, her exercise tolerance was good and she did not experience shortness of breath or chest pain. she lived alone, was independent and had never smoked.
Daily medications were: atenolol 50 mg, simvastatin 20 mg, omeprazole 20 mg and aspirin 100 mg. she had no known drug allergies. General anaesthesia had been tolerated well on several occasions more than 20 years previously.
she was noted to be 47 kg, 150cm tall, and 'welllooking'. examination was normal with the exception of mild tenderness in the right upper quadrant of the abdomen. Preoperative laboratory tests were also normal.
Induction of anaesthesia was achieved with remifentanyl 10 mg, propofol 70 mg and she was paralysed with rocuronium 30 mg and intubated. Anaesthesia was maintained with desflurane at an end-tidal concentration of 6% and a remifentanil infusion titrated to effect. she required several doses of phenylephrine and ephedrine to maintain her systolic blood pressure above 100 mmHg, but otherwise tolerated general anaesthesia well. surgery proceeded uneventfully and was completed in approximately 45 minutes. At this time the patient was given tramadol 100 mg, tropisetron 2 mg and was reversed with neostigmine 2.5 mg and glycopyrrolate 0.4 mg. It was noted that establishing spontaneous ventilation was difficult and a further dose of reversal was given. Although neuromuscular block monitoring demonstrated return of four twitches with no fade, the patient was not able to be extubated for another 45 minutes due to inadequate ventilation. Once in recovery her respiratory rate was satisfactory but she required further ventilatory assistance with bag-mask ventilation because of hypercapnia and sleepiness. Over the next two hours her condition improved, she became fully alert with satisfactory ventilation, and was discharged to the ward on oxygen via nasal prongs. the first postoperative night was uneventful and the patient required only paracetamol and tramadol 50 mg to control her postoperative pain. the next morning however, she was noted to be anaemic with abdominal distention and was booked for an exploratory laparotomy. While preparing for theatre she was transfused with 2 units of red blood cells. she subsequently developed self-limiting, fast atrial fibrillation and evidence of mild pulmonary oedema which was treated with intravenous frusemide 20 mg. there was no evidence of myocardial ischaemia and on return to the operating theatre she was haemodynamically stable. Anaesthesia was induced with thiopentone 100 mg, fentanyl 300 mg and suxamethonium 75 mg as a rapid sequence induction. Rocuronium 30 mg was used for paralysis and once again tramadol 100 mg was given for pain relief. A bleed into the gallbladder bed was surgically controlled and the operating time was approximately 1.5 hours.
Reversal of neuromuscular blockade was achieved with neostigmine 2.5 mg and glycopyrrolate 0.4 mg and adequate reversal was confirmed with a nerve stimulator. Despite this the patient remained apnoeic and was unable to be woken. Repeated doses of naloxone (total 160 mg) and doxapram (total 20 mg) had no effect in establishing spontaneous ventilation or increasing the level of consciousness. After five hours the patient was transferred to radiology for a head Ct scan which showed normal age-related changes but no cause for her prolonged unconsciousness.
eventually, seven hours after surgery was completed, the patient's level of consciousness and breathing had improved and she was able to undergo a trial of extubation to continuous positive airway pressure (CPAP). this occurred in the post anaesthetic care unit as an intensive care bed had been unavailable. satisfactory gas exchange was achieved with CPAP 7.5 cmH 2 O and 50% inspired oxygen, although carbon dioxide retention was noted (P a CO 2 50-70 mmHg on serial blood gas analysis). the patient was able to speak and swallow normally and protective airway reflexes were present. A chest X-ray showed no evidence of pulmonary aspiration but did suggest mild pulmonary oedema which was treated with intravenous frusemide.
the patient was transferred to the coronary care unit, where facilities were available to continue CPAP, which she required intermittently. she was given amiodarone for recurrent paroxysmal atrial fibrillation and mild pulmonary oedema was treated. the patient had no requirement for analgesia in the 24-hour period after her laparotomy, and by the following morning she had started to deteriorate with ongoing drowsiness and increasing dependence on CPAP to maintain oxygen saturations. At this point she was transferred to intensive care.
A neuromuscular cause for her type II respiratory failure was strongly suspected due to the lack of accessory muscle use and the patient's repeated comments that she did not feel short of breath, despite hypoxia and hypercarbia. CPAP was changed to bilateral positive airway pressure (biPAP) which improved her ventilation for 24 hours. A precipitous deterioration then occurred with left lung collapse secondary to retained secretions. Intubation and bronchoscopy were performed to remove these secretions which resulted in lung re-expansion. A left-sided pleural effusion also developed at this time and was drained with a pigtail catheter. subsequent chest X-rays confirmed the lung re-expansion and once again did not show any evidence of pulmonary aspiration or pneumonia. Antibiotic therapy (cefuroxime and metronidazole) had been previously instituted by the surgical team as prophylaxis against intra-abdominal sepsis and this was continued. there was no microbiological or radiological evidence of pulmonary infection. Despite this the patient was subsequently unable to be weaned from the venti-lator. enteral feeding was commenced on the second postoperative day once gut function had resumed.
An opinion from a consultant neurologist was sought following admission to ICU. Investigations performed at this time had confirmed normal electrolytes, normal renal function, normal creatine kinase levels, normal cardiac enzymes, a normal short synacthen test, normal thyroid function and a normal edrophonium test. An initial neurological examination demonstrated brisk reflexes, one down-going and one equivocal plantar reflex and small muscle wasting in the right hand. No fasciculations were seen. At this time strength and sensory testing were unreliable due to residual sedation.
A detailed history of the patient's prior neuromuscular function was taken from her family. It was revealed that driving had become difficult over the past few months; in particular family members had been required to help in releasing the handbrake and turning the keys in the ignition. Her son had been concerned on several occasions when difficulty in turning the steering wheel had led her to veer across the centre line when rounding corners. this new information suggested a history of progressively worsening proximal and distal motor weakness, which in combination with the observed muscle wasting strengthened the provisional diagnosis of motor neurone disease.
Nerve conduction studies performed on the third postoperative day excluded a peripheral neuropathy. Needle eMG confirmed the diagnosis of motor neurone disease by demonstrating enlarged motor units and fasciculations and fibrillations in multiple muscle groups in three different limbs.
With sedation (propofol) stopped and effective ventilation, the patient became fully alert. Information regarding the prognosis was guarded in view of this unusual presentation, but her limited life expectancy and the possibility of an ongoing requirement for ventilatory support were discussed. A variety of management options were offered and considered by her and her family. these included tracheostomy with persistent attempts at weaning and home ventilation if this failed, or more conservative treatment including 'one way' extubation. the patient was very clear in her wishes and elected for optimization of respiratory function over the next few days followed by extubation and conservative management. Her family were supportive of this decision and in accordance with her wishes a plan was made for extubation with a 'not for re-intubation or resuscitation' order. A week after her operation her chest X-ray appearance had improved, laboratory results were normal, she was alert and cooperative, afebrile and haemodynamically stable. Ventilatory support had been minimized to a fractional inspired oxygen concentration of 35%, inspiratory pressure support of 8 cmH 2 0, and PeeP of 5 cmH 2 0 with full spontaneous respiration and no apnoea. Arterial blood gas results on this regimen showed a PO 2 of 80 mmHg and a PCO 2 of 52 mmHg. this was considered to represent current optimal respiratory function for this patient and she was therefore extubated. Over the next 24 hours progressive type II respiratory failure ensued and the patient died peacefully.
DIsCUssION
this case demonstrates an extremely rare presentation of motor neurone disease. It also highlights both the potential difficulty in diagnosing the cause of postoperative respiratory failure, and the difficulty in detecting slowly degenerative diseases in the preassessment clinic.
Motor neurone disease is an uncommon, progressive neurodegenerative disorder with an incidence ranging from 1.4 to 2.7 per 100,000/year, and a mean survival time of 25.8 months from disease onset 2 . Presenting complaints are the result of upper motor neurone degeneration (hyper-reflexia, spasticity) or lower motor neurone degeneration (weakness, atrophy and fasciculations), and the diagnosis rests on documenting features of both, as well as the progressive nature of the disease 3 .
Respiratory failure is the ultimate cause of death in the majority of patients 1 , but as a presenting complaint is uncommon. even rarer is the presentation of this disease during recovery from anaesthesia and/or surgery, a review of the literature revealed only one similar case. Critchlow et al published a case report in 2001, describing a 67-year-old man who was unable to be weaned from a ventilator following a general anaesthetic for electro-convulsive therapy 4 . the previously unsuspected diagnosis of motor neurone disease was subsequently confirmed and the patient died in hospital within three months from respiratory complications. A retrospective review of the patient's history in this case also elicited subtle symptoms of neuromuscular weakness but these had been attributed to side-effects of his psychiatric medications.
A broader search of the english language literature was performed to identify reports of patients who were ventilated for acute respiratory failure secondary to previously unrecognised motor neurone disease. Forty-five such case descriptions were identified in five published case series 5, 6, 7, 8, 9 . Only 11 patients achieved 24-hour independence from invasive positive pressure ventilation (in some cases short-lived), and 7 of these patients still required non-invasive ventilatory support (3 rocking bed, 2 biPAP, 1 Cuirass ventilator, 1 oxygen via tracheostomy). this cumulative experience would suggest that when a patient is ventilated acutely for respiratory failure secondary to previously unrecognized motor neurone disease, the outcome is often one of ventilator dependency. Whether this conclusion can be extrapolated to include patients presenting after anaesthesia and/or surgery is unknown.
Current recommendations regarding anaesthesia for patients with known motor neurone disease include; avoiding suxamethonium (because of the risk of hyperkalaemia) 10 , and exercising extreme caution with the use of non-depolarizing neuromuscular blocking drugs 11 . Assisted or controlled ventilation is advised and a potential requirement for respiratory support postoperatively should be anticipated 12 . these patients are at increased risk for respiratory depression and aspiration secondary to the use of sedative and anaesthetic drugs 13 . Regional anaesthesia has been used without reported untoward effects 14 .
this case demonstrates a rare cause of postoperative respiratory failure and highlights the difficulty in detecting subtle neuromuscular weakness during the preoperative assessment. standard questions about exercise tolerance (e.g. 'can you walk up stairs?') used in our pre-assessment process were not able to elicit symptoms of progressively increasing weakness. looking specifically for symptoms of uncommon diseases during pre-assessment is likely to be timeconsuming and unhelpful. However a question about recent decline in function may be a useful way of screening for a large number of conditions. We suggest such a question may be a useful addition to the preassessment of patients for anaesthesia.
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